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DETAILED ACTION 
Information Disclosure Statement 

1 . The listing of references in the specification is not a proper information disclosure 
statement. 37 CFR 1.98(b) requires a list of all patents, publications, or other information 
submitted for consideration by the Office, and MPEP § 609.04(a) states, "the list may not be 
incorporated into the specification but must be submitted in a separate paper." Therefore, unless 
the references have been cited by the examiner on form PTO-892, they have not been 
considered. 

Claim Rejections - 35 USC §102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 1, 3-4, 6-12, 15-16, 18-22, and 25 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Meyerhof (US Patent 3,041,455 A). 

Regarding claim 1 , Meyerhof discloses a gamma ray detector assembly for 
placement in a logging tool in a borehole, the detector assembly comprising: a first 
gamma ray detector (crystal 30, figure 1, figure 2) elongated along an axis and defining a 
void extending along the axis (column 2 lines 66-72, column 3 lines 1-6); and a second 
gamma ray detector (crystal 20, figure 1 , figure 2) conforming to at least a portion of the 
void (column 2 lines 66-72, column 3 lines 1-6), wherein the first and second gamma ray 
detectors are configured to be positioned in the borehole (figure 1, column 1 lines 10-22). 
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Regarding claim 3, Meyerhof discloses that the first gamma ray detector and the 
second gamma ray detector are scintillation detectors (column 2 lines 35-37, column 6 
lines 20-26). 

Regarding claim 4, Meyerhof discloses that the first and second gamma ray 
detectors are cylindrical, the first gamma ray detector forms an outer cylinder and the 
second detector forms an inner cylinder (figure 2, column 2 lines 66-72, column 3 lines 
1-6). 

Regarding claim 6, Meyerhof discloses that a shielding material (bismuth 
shielding 16, boron shielding 48, figures 1 and 2) is on the lower end of the first gamma 
ray detector (column 3 lines 29-47 and 67-73) and a radioactive neutron source (neutron 
source 15, figure 1) on a side of the shielding material facing away from the first gamma 
ray detector (figure 1, column 3 lines 29-47 and 67-73), wherein the radioactive source is 
configured to irradiate material in the borehole (column 3 lines 29-47). 

Regarding claim 7, Meyerhof discloses a first photomultiplier tube 
(photomultiplier tube 3 1 , figure 1) in communication with the first gamma ray detector 
(crystal 30, figure 1, figure 2) and a second photomultiplier tube (photomultiplier tube 21, 
figure 1) in communication with the second gamma ray detector (crystal 20, figure 1, 
figure 2). 

Regarding claim 8, Meyerhof discloses a signal processor (preamplifiers 22 and 
32, amplifiers 23 and 33, discriminator 34, gating circuit 35, pulse analyzer 36, recorder 
37, and depth indicator 38, figure 1) configured to receive signals from the first and 
second gamma ray detectors (column 4 lines 14-40). 



Application/Control Number: 10/820,632 Page 4 

Art Unit: 2884 

Regarding claim 9, Meyerhof discloses that the signal processor is configured to 
detect a first event in one of the first gamma ray detector and the second gamma ray 
detector and to determine if a second event is detected in coincidence with the first event 
in the other of the'first and second gamma ray detectors (column 4 lines 14-40). 

Regarding claim 10, Meyerhof discloses that the signal processor is configured to 
determine the rate of coincidence between an event in one of the first and second gamma 
ray detectors and an annihilation photon in the other of the first and second gamma ray 
detectors (figure 3, column 3 lines 74-75, column 4 lines 1-40). 

Regarding claim 1 1 , Meyerhof discloses that the signal processor is configured to 
determine the rate of coincidence between an event and two annihilation photons (figure 
3, column 3 lines 74-75, column 4 lines 1-40). 

Regarding claim 12, Meyerhof discloses that the signal processor is configured to 
determine the rate of coincidence between a first event and a second event, wherein the 
first event and the second event sum to a predetermined energy (figure 3, column 3 lines 
74-75, column 4 lines 1-40). 

Regarding claim 15, Meyerhof discloses a method of detecting gamma rays in a 
borehole, the method comprising: placing a first gamma ray detector (crystal 30, figure 1, 
figure 2) and second gamma ray detector (crystal 20, figure 1 , figure 2) into the borehole 
(column 1 lines 10-22), wherein the first gamma ray detector is elongated along an axis 
and defines a void extending along an axis (column 2 lines 66-72, column 3 lines 1-6) 
and the second gamma ray detector conforms to at least a portion of the void (column 2 
lines 66-72, column 3 lines 1-6); detecting a first event in one of the first gamma ray 
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detector and the second gamma ray detector (column 4 lines 14-40); and determining 
whether a second event is detected in coincidence with the first event in the other of the 
first gamma ray detector and the second gamma ray detector (column 4 lines 14-40). 

Regarding claim 16, Meyerhof discloses that the first and second gamma ray 
detectors are cylindrical, the first gamma ray detector forms an outer cylinder and the 
second detector forms an inner cylinder (figure 2, column 2 lines 66-72, column 3 lines 
1-6). 

Regarding claim 18, Meyerhof discloses positioning shielding material (bismuth 
shielding 16, boron shielding 48, figures 1 and 2) on the lower end of the first gamma ray 
detector (column 3 lines 29-47 and 67-73) and positioning a radioactive source (neutron 
source 15, figure 1) on a side of the shielding material facing away from the first gamma 
ray detector (figure 1, column 3 lines 29-47 and 67-73), and irradiating material in the 
borehole with the radioactive source (column 3 lines 29-47). 

Regarding claim 19, Meyerhof discloses providing a first photomultiplier tube 
(photomultiplier tube 31, figure 1) in communication with the first gamma ray detector 
(crystal 30, figure 1, figure 2, column 2 lines 35-65) and a second photomultiplier tube 
(photomultiplier tube 21, figure 1) in communication with the second gamma ray detector 
(crystal 20, figure 1 , figure 2, column 2 lines 35-65). 

Regarding claim 20, Meyerhof discloses determining whether a second event is 
detected in coincidence with the first event includes determining the rate of coincidence 
between an event in one of the first and second gamma ray detectors and an annihilation 
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photon in the other of the first and second gamma ray detectors (figure 3, column 3 lines 
74-75, column 4 lines 1-40). 

Regarding claim 21 , Meyerhof discloses determining whether a second event is 
detected in coincidence with the first event includes determining the rate of coincidence 
between an event and two annihilation photons (figure 3, column 3 lines 74-75, column 4 
lines 1-40). 

Regarding claim 22, Meyerhof discloses determining whether a second event is 
detected in coincidence with a first event includes determining the rate of coincidence 
between a first event and a second event, wherein the first event and the second event 
sum to a predetermined energy (figure 3, column 3 lines 74-75, column 4 lines 1-40). 

Regarding claim 25, Meyerhof discloses a method of detecting gamma rays in a 
borehole comprising: placing a first gamma ray detector (crystal 30, figure 1, figure 2) 
and second gamma ray detector (crystal 20, figure 1, figure 2) into the borehole (column 
1 lines 10-22); detecting a first event in one of the first gamma ray detector and the 
second gamma ray detector (column 4 lines 14-40); and determining whether a second 
event is detected in coincidence with the first event in the other of the first gamma ray 
detector and the second gamma ray detector (column 4 lines 14-40). 

Claim Rejections - 35 USC §103 
4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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5. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Meyerhof (US 
Patent #3,041,455 A) in view of Spurney (US Patent #4,764,677 A). 

Regarding claim 2, Meyerhof discloses all the limitation of claim 1, but does not 
disclose expressly that the gamma ray detector assembly further comprises a substantially 
waterproof housing enclosing the first gamma ray detector and the second gamma ray 
detector. Spurney discloses a well logging crystal scintillation detector where the 
detectors are enclosed in a dry box to prevent exposure to moisture and the crystals are 
enclosed in hermetically sealed metal container or housing (housing 10, window 
assembly 13, peripheral welds 17 and 18, figure 1, column 1 lines 21-33). At the time the 
invention was made, it would have been obvious to a person of ordinary skill in the art to 
enclose the detectors and crystals of Meyerhof within the hermetically sealed housing of 
Spurney. The motivation for doing so would be to protect the detectors from moisture 
that would be detrimental to their operation as describe by Spurney (column 1 lines 21- 
33). 

6. Claims 5 and 17 are rejected under 35 U.S.C. 102(b) as anticipated by or, in the 
alternative, under 35 U.S.C. 103(a) as obvious over Meyerhof (US Patent 3,041,455 A). 

Regarding claim 5, Meyerhof discloses that the scintillation crystals may have 
various geometrical cross-section configurations including a cylinder, a square, a 
polygon, etc. (column 6 lines 8-13). Therefore, Meyerhof teaches a first gamma ray 
detector having a variable thickness around the perimeter of the second gamma ray 
detector. Alternatively, it would have been obvious to use a crystal of variable thickness 
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to conform to the overall shape of the detector housing to increase the likelihood that the 
scintillator crystal is properly secured within the housing. 

Regarding claim 17, Meyerhof discloses that the scintillation crystals may have 
various geometrical cross-section configurations including but a cylinder, a square, a 
polygon, etc. (column 6 lines 8-13). Therefore, Meyerhof teaches a first gamma ray 
detector having a variable thickness around the perimeter of the second gamma ray 
detector. Alternatively, it would have been obvious to use a crystal of variable thickness 
to conform to the overall shape of the detector housing to increase the likelihood that the 
scintillator crystal is properly secured within the housing. 
7. Claims 13-14 and 23-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Meyerhof (US Patent 3,041,455 A) in view of McKeon (US Patent #4,937,446 A). 

Regarding claims 13 and 23, Meyerhof discloses all the limitations of claim 12, 
but does not disclose expressly that the predetermined energy is between about 1.5 MeV 
and 1 1 MeV. McKeon discloses that is a common purpose of well logging to establish 
the fraction of pore space occupied by hydrocarbons by determining the carbon to oxygen 
ratio based on high energy neutron scattering (column 1 lines 20-34). The high-energy 
scattering values disclosed by McKeon are 4.438 MeV for gamma rays scattered from 
carbon and 6.1 MeV for gamma rays scattered by oxygen (column 1 lines 35-51). At the 
time the invention was made, it would have been obvious to a person of ordinary skill in 
the art to search for predetermined energies between 1 .5 MeV and 1 1 MeV. The 
motivation for doing so is given by McKeon when he states that the gamma ray energy 
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values for carbon and oxygen scattering are within this range and that the determination 
of the carbon to oxygen ratio is the major goal of well logging. 

Regarding claim 14, Meyerhof discloses all the limitations of claim 8, but does 
not disclose expressly that the signal processor is further configured to determine a ratio 
of oxygen and carbon based on the events in the first and second gamma ray detectors. 
McKeon discloses a signal processor (electronics 24, telemetry 28, surface 
instrumentation 30, figure 1) configured to determine a ratio of oxygen and carbon based 
on the events in gamma ray detectors (column 7 lines 10-68, column 8 lines 1-33). 

Regarding claim 24, Meyerhof discloses all the limitations of claim 15, but does 
not disclose expressly determining the ratio of oxygen and carbon based on the events in 
the first and second gamma ray detectors. McKeon discloses determining a ratio of 
oxygen and carbon based on the events in gamma ray detectors (column 7 lines 10-68, 
column 8 lines 1-33). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David S. Baker whose telephone number is 571-272-6003. The 
examiner can normally be reached on MTWRF 10:30-7:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David P. Porta can be reached on 571-272-2444. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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Examiner 
Art Unit 2884 



DSB 



SUPERVISORY PATEWT EMVJIWER 
TECHNOLOGY CEWTER 2800 




